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[Ji«M] 

^3*1 «H, ^ ^lEfloja nfll^D] Aj-^o] ^o^uj-xl 

^ ^ ^51^1 7l^^ #^3j- S£^§- ^*Rr*l ^SRr <a^l ^S)^ 7]^ 

^ ^ ^i7> ski sua <a^i ^^sa^m ihm 

*1?> ^o> ^l^-Jl, ^^Al^-ol « 0 M ^O^- ^7] 5}-^ Jlf^^- i^- 
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ofl# <**i -f-tb 7>#^i <a^l^ ^5}- y <M*lH y o v ^{AN GASOLINE ENGINE CONTROL 

STRATEGY FOR THE PREVENTION OF BACK FIRE BY DETECTING BACKWARD REVOLUTION} 

£ 4b ^ <a^l S?*I*MM ^#3b CPSCCrank Position Sensor )3 #^ cfl?V 

£ 5^ £ 42] CPS ^IJlofl tfls}Oc] t^lg) A] Jr^. ^^-Al^l Bj-^S. 

£ 6£r -g- *^<H1 nq-eq- ^s)^ CPS <^s\^ ^ *V <y?fl 

-£ 7£- b #^^1 t4el- t^ig Aljr S ^^.^ CPS 41J:°1H 7>^ 3*1» ^ 

£ 8£: b *^oll n*** <*Sl*I *^A] ^s\- *{}o] 7 } ^^S) 

£ 9b ^eflofl <?fl^l ^SJ^-S. t^S]b ^SJ-I- zl$\*. 

£ 10b ^Sflofl 3tb ^2}- *^Al^ *lh|] 7 ] Bfly^o) A o >Efl£. 
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<n> ^ ofl^ioj ^s(.(Back Fire) *)H*Rr 3 ^l^Ml^ 

^o] ig-^Hr ^-f ^JL ^(inject i on) ^ 3K Igni t ion)-8r ^H?} ^sj-7> 

<&5m ^SLsL*], ^71 ««y.7> l^el-JE nflq^DK Intake Manifold) 

<12> olEflola nflU|§t:^ ^S-t ^(throttle body)!- -f-^ ^71 » 

<14> #S}iEJ ^jjajcq ol^ojH *lN#Dl7> o>= ^ ^ oj-A]^, 

U ^ 71^ *1 ^^o]]^ ^nfl ^ rfltll nfl-f ^ til^ol^^ A j ol^ol3. D flu]^ci7> 

<is> ^lEflol^ nflul^ jz}-^ ^oj^ ^S|-(BACK FIRE)S ^^o.^, <*s}- ^ 
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^ ^ (Specif ication)* $*Rr <?13HH nfli^c-^ ^ ^*>7fl ^ 

<ie> <$*\2] <*3|-<'tH^ 11 ^.^^(Valve Overlap)^ ^*Kr TDC ^f^H 

<17> ZLEiH-, #b|-^ej oiEfloia nflq^l- s^a]?!^ A]^ ^o) o^- o] 5} 7 ) 

<18> olofl cflsH £ 9 ^ £ io^- %2i^}c^ i£*$f>}T$ 

<19> ofl^l A]^ C_H^ ^3HH ^1^711- ^ofl iBj-B 5LEi# 

<20> =L^, ^^jHH S^-Ol ^^^>7l Oj^oll (ot 0.52: oltflofl) Al^^ll- riEj-B 

<21> ojnfl, og-^, ^ -ofl ol^ -g^c] vfl«-^ oj-^ o}^ ^So] 

BDCCBefore Dead Center )^^^. ^e)^^ <?J1^£) ^sj^ol ^SMl 5] 51 ^^7} Q% 

# 7V#Al^lcf. 

<22> ofl^o] ^S]*l-g- ^ ^^ofl^ ^7] ^^^.S Sll-o}7>^A^ * 7 1 «i«.7> ^Tfl 

^ °13H3. o]]u|^Dl ^^Ml 1*> < ^^o) ^*>Jl f *7l t«.7> 2*h 3*H1 ^ Isl^^ °d 
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* Jl^-°ll <?S*} A J-^fl 3# ^ ^sl^i 7)^2) ^s\- ^ 

^^Vtt 4^; <&?±2) iHM ^ ^«fl ^^1^1 

=1^ ^S)- «<M *1H# ^7] iWfe ^HJilS. ^ <?fl*l ^5}- «oM y o V ^# 
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<25> o^}, ^JjL*} .g. i^o] ti>eJ-3]*V ^ ^Hl* ^}Z}7)} ^ 

<26> £ 16)1^ <£ ^ $a^r tl>^- ^ol -M. Mj-^ofl 4 = ^ ^S}- olziu|^ 

(10)2}- ofl^l s)^^ ^#^-(20), CPS ^1(30), *r^r ^#^(40), ^^#^(50), CMP 

4H(60), ^MWO), ^1(80) ^ ^ 3^^(90)3. o] 
<27> olzzu^ i^^l(lO)^ Al-g-^H 33 a} eh cfl$ ^1^1- # 

<28> oflAl 5\?A^ ^#-¥-(20)^ 4-S 2 ! 3 ^Zj-O.^ EJ ^7fla) ofl^l ^# 

*M cfltb ^Is* #^tbi=f. 

<30> *}4=- ^#-^(40)^ H31^ ^(Transmission)^ J=£]£. 7H (Output Driven 

Gear)^ s)^ ^ £ -f-Sfl ^?fl^ ^ zz.ofl -*lJl» 

<3i> ^ov t£^#«.(50)^ iEj-H ^s- £ ofl^l Al^o] ^^Hl 4^- afl 

<32> CMP €>H(60)*r 1-71 * Wfl7l »!l±# 7 fl^Al7l^ Jg 4£EO] 3 ^o. 3 
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ol^V <a^o^ 0^7]. ^ afloat}. 

<34> <?]^E-1(80)^ °J*13 ^ ^^^ofl ^S\^ > *|H«-(80HH 9l7\5\±r *M^]JLofl ^ 

ic^o] 7fl^5l^ cfl-§-£^ A>^^ <£lL%=# -g-Aj-^o} $4. 

<35> ^Sl-S^(90)^: *lH-*f(80)o|H <?]7>Sl^ ^H^Jl^I ^ cfl-g-E)^ Z}- 0^3. 

<36> A o V 7] ^ 7)^-i; Ifsfe ^O.S.^-E^ ofl^l <^S]^i Zj-*1» -f-tb ^ "o V *l ^1 

<37> ^l^l ^xjo] ^^-¥-(70)^ <a^l ji^oj] ttfe}- ^ ^ 

* ^# ^t!-cf(S201). 

<38> ^ 7 }o] ZV^ Aj-Efl ^ji^ ^^^(10)S--¥-E^ *}^7}<>) ^ ^bm iH*Hl cfltl: 

^-SL^ <a^l ^#-¥-(20)^&N ^SKHI cfltt CPS^l^(30)S.^-E^ 

3 4£h z^ £ o]l cfl^V ^ji, ^ 3#-?-(40)S^-e]°1 ^ofl cfl*V ^<y- 

^^(50)S^-E^ ^EfB £Ei ^ofl irf-g. aflE^ ^ofi cfl*V ^SL, CMP^1^(60)S 

<39> ol* ; AV 7 ] ^-Efl ^^7}- <?31^1 #*1 7)±§-e) %^3% 2i&-& 

(B_actdetec= 1)^1-^*1-1- ^^-*}-^(S201) . 

<40> ^7) ofl^l ^5]^ 7]^ ^Jr}. ^ ^^^cj-. 
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<42> n}eH ^1-71^ 67H M# ^Alofl "l^sHr ^^-<H1 t^H ^3*1 7l^-§- ^^j. 

«■!=].. 

<43> ® CPS ^1*1(30)^ ^JI^El <ffl^£] d\^-mr ^fs^S, CPS ^1^(30)7> 3# 

<44> (2) x}4=. $\^U0) *M ^A o V ^Bfl^. ft^JL olo^o) ^-cf. 

<4 5> ® ^l-g^lTr ojZLL)^ ^*](10)^ Ai^jT. ol^o) *14. 

<46> @ ofl^l s]^i^7> J£^Q 7)^ 4]^1^(RPM_THRESH0LD) o]t}o}7]^ <$\*\ 

^5}-^-ol ^^s] ofl^l s]^^o} ^5^(RPM_GRADIENT) n>^§>^ STiolcf. 

<47> <s)7}*], 71 § 5] ^1 ^ ( RPM_THRESH0LD ) ^ o}o}^ $ ^( IDLE rp M ) °1<5>^ ^ ^] 

<48> Et, s] ^i^^ ^s}-#(RPM_GRADIENT)^ ^-^ 7>^^ a|)<H 

cilolEiSAi, ofl^l ^^-#o] <a^l «i s)-gr ( RPM_GRAD I ENT ) °)*}S. *&o) 

ofl^lBl ^¥ ( STALL )o] iH^Rr ti^r ^^tlrcf. 

<49> © CPS ^3^(30)^ -il^S^-Ei 7l^f- ^o] Aj-Eflol^O> ig-cf. 

<so> ^ CPS ^1(30)7}- ^(wheel)^ 7)^ ^(reference position)^ ^41 ^( m i ss ing 

tooth)!- ^91$: ^-i- sH^-rf. 
<5i> © a^s} 7l^^>^(VEHICLE_SPEED) o]t}o) av^-. nV^^>c^o> ^-c}.. 
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<52> a, <^ ^ ol^hOjL ^ ^-f <*s\^ J13^ ^A7> £4- 

<53> n^-aH, 71^ *}-#(VEHICLE_SPEED)^ 3. £) ^(Creeping) ^£ 3*0.5. 

<54> ^-7] 67H^ a^-g- 2.^ 7]^ol ^o. s ^r^H ^ 

tflt!" #2fl^.# B_actdetec = IS. ^tt^-. 
<55> zieiuf, #71 tb 67>x]^ 2: Til: a.-^ QSL^, <?M ^5.51^^11- ^ 

( S 203), ^rS.^ 53^^ ^£1^, ^1 tfl^ fsflnf B.stend = IS. ^ 

*V T 7%o]m. f^-ji, ofl;*l Al^ol ^ #Bfl(B_stend = 0) 

s #71 S201B] 4^ 0.5. e)H*H ^^-g- ti>4*H 7]^2] 

<56> #71 S202^ ^ ^ 71^^ ^.g- nV^^Tl) ^ ^ ( <^ «- ( 70 ) ^ 

^jfo] efl^l^Eiofl 7"| <3 3 <H tnbml, tnbm2, tnbm3# S,7]S]-^(S204) . 

<57> #7] tnbm^: CPS ^H(30) «^ tb ^ltC tooth) <>1 ^Jls^ ^ # o. jg.^ , 

3 4 = B7} 6° Sj^RrCfl iiLS^ ^1 #4 tnbml, tnbm2, tnbm3^r 7># ^ 

e^l 7jl^£]<H tnbm ^c]*Vc}. 

<58> a o v 7 ]^ ^-o] ^^«.(70) 7 > efl^^E^j 7l<*£H oi^ tnbml, tnbm2, tnbm3°fl tfl^M ^ 

7l^-» cf-g- aflE-^sl ^<y-o] ^§o S he! ^E]-B 2-E^ 

(B_stmstop = !)♦ ^^^^(8205). 
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<59> o)^ A^E 2.Ei7> ^ ^o] ^ o. ofl^l^ ^S]^^ CPS (30) 

3 Al^l- oj-g-^- ofl^lc^ ^5]^ iB}E 2.E^|7> ^ *1 *V ^-fofl *V*fl Ef^-fr 7^1 ^1 

<60> ZL^JELS, iE}B 4^ ^-"Hr ^ ^^^#^-(50)^1^ ^7>5l^ ^JJlS^-Ei tifl 

E^^ ^<y- t^o. S ^r^fVcf. 

<61> £ 3^1 ^ ^ , ^E}H S-Eil- ^*}7) o)#o) yflBle1 ^oj-o. ^ ^ 

^ ^ 12V ^5Loluf ^e}H 2-Ell- ^^^«-Ei^ e y o V ^i^S <y*H ^-y-ol if 
o]t]jl ^(Fluctuation)^ ^r^tb4. 

<62> HZ)JL, ^EfH 2.E^ ^-g-g: ofl^lo] QS-o\) S.^}^ Hfl E-) E) 

14V-15V ^3E« -fr*]*}7fl slcf. 
<63> 4^ a^ ^ wflE|s] ^^tb 7l§ ^(threshold)*- ^-g-^H tt^mSLS. i 

E}H j^o} ^ ^JjL-g. ^-ol^lcf. 
<64> £E1S] ^ ^ 2:3 £ HflE^El £ 3<HH ^o] 7 j ^ ^ 

•y- ( UB_THRESH0LD ) 91 ^-fS. *Vcf . 
<65> olnfl, 7l^^U(UB_THRESH0LD)^r >M-f- # aflE^sl 3°*HH tfltf 1V-2V $5. ^ 3 0 *m 

<66> ^7ltF W]-^ £oj tiflE^E] 3^ ^^O.S^-E^ a^e £ Eio] ^ofl cfl 

^ #Eflzil- B_stmstop - IS. ^^*V cf^- CPS ^1^(30)^ Aj^^Jf E ^ ojl^l <^S]^1 ^ 
^l^-cf(S206). 
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<67> -f--*^ EMS(Engine Management System)^ CPS 43H(30)£) 4131-1- °]-g-*M A 

<68> CPS 43M(30HH § ^(tone wheel )£- 27fl^ ^(missing tooth)* 5L^><^ % 

607fl^ o]*|-( tooth )-g- 7 >^1 #qw>^ ^^Vo]^, o^tl #JE5L <a^ol jq^ji ^-f CPS 

^(30)°!]^ #^£]^r ^€ £ 4Sf ^-ol ^d}, ojofl a/D ^$7]!- oj-g.^^ 

(nbm)S. ^^-^cf. 

<69> £ 4 ^ si 5 o\)Aj BM^ 3=^ w>s. 4^- o]^ ^ cfl^ (falling edge)^ y}^- 

^-8: 7l^ ^njtlcf. 

< 70 > £ *V ( si 5 6J)a1 T R^ ^HWOHH 71* id^^r 7^ ^^1(S/W Reference 

Position)^ ^H-*r-(70)ir TR a13*)H B M^ A , ^ 7l^g- ^ 

<71> ofl^]o] ^ £7 |. £^ ^ o.ofl^ C PS^ #^^oi £ 4 sq. ^-o] <a^§>7fl £)tt ^e} 

<72> ^, £ 6<>1H <£ ^ ol^ H]-<4 Sl^d ^-£7} ^ej-^^ #^ Aj^o} ^3^7}- 

^7]-^ alig, Sl^l ^£7> ^3}*1^ *1S-J2)- ^3)-^ 7}- #^>7fl ^Cf. 

<73> *H°W70)fe CPS ^!H(30HH ^]7l-£]^ ole^tr ^l^Hl ttf-E ^s}-^ 
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<75> ofl^lo] ^EfB H-E^ofl 2]i5fl J£ ^Sj^-g- f>}7] ^ <&&°} 3*1 

<76> Uj-SH, ofl^o] ^V-g- tnbm^: ^l^I^l 3*1^71 '^4 ^o] tnbmi cf d) 

*1 A}^o-| S\E.S., °}°\ Hi 511- ^fl <>fl# 

<77> °H, tnbm£- 31^21 a]^- ^£14 ofl^l^) 7]#°fl rej-e^- ^eHfe o^o} ^2]^ 

*fl<3 #«fl ^ jfl^ tnbm^l 7)^&<LS. ^^tf. 

<78> ofl^l <*Sj*I-g- « 0 >^oll tfl«H ^130.5. -MtSrth 

<79> ^l^«-(70)fe ^Jf^l e^l^Eiofl 7}^ j^l 31^ tnbm* ^HtflsL tnbml, tnbm2, 

tnbm35. ^R^^K 

<so> ojufl tnbm^g- ms 31-^}^ , 7]^^ s^o] ^E)^- ^ 

<81> ZLSljl o>efl^ S^o] ^of) nV^sr>^^l Jf^- ^-o]^j-Cf. 

<82> ® tnbml < tnbm2, © tnbm2 > tnbm3, © tnbm2 > RVS_TNBM 

<83> #7HH RVS_TNBM^r ^3*1 ^*fl A]^-g- **fl "3 (MAP) ^Eflo] 7 j 

t^HS, olcfl cflsl-^ ^sl^i ^ #sflzL# B_rvsl = IS ^ WCS207) . 

<85> >S-7]ofl^ ^5]^ ^ §2flzL 7 > B_rvs = 13- ^ 3 # 7>^ o] ol^ 

i$^2] ^l* ^#*Vcf(S208). 
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<86> o}^ oj.^- ^ ^Efe 2.E^ rt^^cfzi Sj-d tyS. ^ ^ ^3 °1 3xl>^-g- 

tfA] 3=)^. H^y] ^ ol^ -fix]??}*) Z\^o] £ ^-*V IpLofl ^-bJ-E £ Eio) ^ 

<87> ctfj^ i*} S ^o] ^ #EflZL7> B_rvsl = 1^ A] ^ 

<88> ^-eM, SliSo] TDCS^-E^ ^nj-q- ^s] 9l±= tfEfl^ ^-^ ^Sl^o] ^^^cf^7 

<89> E 7 £. ole^ s\^3] ^f>}7] ^*fl SL^^V <*S]*i z|-£(RVS_ANGLE)^ =l ^ 

^]*H M ^^H 5L^^1* ^:^-W(S209). 

l-eflzz.7> B_rvsl = 1^1 ^-fe^E, <?31^1^ 4 7]^ ^ o]±_ ^- Q ^ ^ ^ oi^c> 

<92> U^H, c$\*\°) Z]- 71-^t o^^S. ^o}*K3 7l^3f ^ 4) ^ oj 7 }^ oj.^ 

<93> *±X\ f 7 }M-rt <ft^<q s3-Oj^ cf^-^ ^ ^*>6fl ^ ^M^K 
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<94> w>sq- ^-o], A]^f- 2:71 *fl<H-¥-(70)fe CMP <M(60)£| CPS ^1(30)^ ^31 

S-^-Ei BIN ^*fl 1«1 TDCCTop Dead Center)^ *]# ^ $1^. 

<95> tcj-^i, ^ A ^ <^1» l-*3-4-2^ o]n] 

1«1 ^^5] <y-^ TDC1- ^ cf€- ^flel^M ^ TDC^l ^^1 <3/>l ^ 

<96> CPS ^H(30)£] ^JUnbmHI ^sfl 7fl<i>£)^ H^a. » w kw_w" &|- ^*}JL, 1*1 ^ 

^ ^ BM^l^ 3.^3. ^J£(wkw_w)-I- "wkwbml" o)e} ^<2]*H, a} 

o]^o\}X] BM s]^it> 3.^3 1^ ^Ei°] 5E]^§. "wkw_cycle = 

wkw_w - wkwbml"E|- ^2]^}JL, wkw.cycleS-^El 7j]^*]- ©J-^ ^^c]^ ^11- 

"wkw_comp"E|- ^S^, *)H ^ wkw.cycle^: 31^^- «l*fl s]^^-^: 

<97> ^7Hl A i »wkw_comp"^ BDC^ TCD^lS] 0° -180° AQQ. 

^2] 3)^o] <y-^ TDCS^-Ei RVS.ANGLE 5\S <&3- ^tb&OJpper)^ 

t!r^:(Lower Limit)^ *}o}d\] ojcfig ^sl^ol ^tM}. 

<99> nJ-eH, ^H-¥-(70)^ ^ #2fl^.# B_rvs2 = IS. -g^J tWS210) . 

<ioo> ^ 7 ]<z\. ^-o], #^3- tfltl- €2flH7l- B.actdetec = IS. ^S\JL, >i 

e}-H 2. El ^ cfl*l #eflzi7> B_stmstop = IS. il^sH, 1-21)^17} 

B.rvsl = IS. *£^S\51, ^ 7}^oil cfl^V ^^c] ^ sfltg- ^^ofl cflei ^^^^ 

^1^1 #2fl^-7> B_rvs2 = IS. -M^S)^, ^1^^(70)^ <y^]E-K80)# c^-g-S]^ ^ 
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sJcHlsq <Sjl£-a}» ^1^4 -g-Aioii ^3)- =1^(90)* *1H*H ^r^^H ^^M-^l 

sH, cfltV #HflZLl- B_iistop =15. -i^4(S211). 

^ Ir^^l f^H <W ^afllll- B_iistop = IS. ^4(tiist)7} 
o ^^l#(TII_ST0P)ol ^4*}5a^1«- ^W(S212). 
<102> H^Al^o) ^JZf^l ^ ^VEflol^ <^S.^-A> ^ Ir^wj-^^r 

5 -R-^l-Jl, ^^a]^o1 ^ , ^£^4 ^ ^ w o^ f^Hl tflt!: #2fl^ 

# ^lSj-^H , B_iistO P = 1^1 #3HH B_iistOp = 0-2_=L , ^ ^H* ^ 

SW(S213). 

<103> ^ 7 ]^. ^ *]H^ ^-g-tb ^4 ^£ 5E. 8^ ^©1 A^A] ofl^l 

*i ^ #-g-^H *i-f-7i« ^ *m ^ i-^cf ¥^ ^-f <y-^H ^ 

4^-a- B d^lW. 

^7fi4 ^o] ^4 ^7> all^H, ^JELoflAi ^-aJ^jt ol^ g. 
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1] 

^ 7^ nj-^^^^ ^^>^ Jlf^; 

<ffl^l #*1 71^^ #Aj^- ^.g- n>^>ig ^Ej-E £^21 f^l^&^l 

^^tHSl #T£i5}^ 4^ ^; 

f^l^Jl, ^^Al^Vol ^S^g ^s). H o V^) ^jo^ ^7]^.^ £fs}H ^J^- 

2] 

si*]*}, 

ofl^l <^2]^ 7l^«] £>J1 oll^l ^#51^ ZL 

°fl ^ #efl^-» ^ <21^1 ^S}- ^1 *IH» fS*f^ 4^.g- d 5L^>^ 3# ^1 

S <5r}^r ^^1 ^11- 7>#^ <$*)2) ^*}*\}o] « 0 >«. 

[^^* 3] 

*fll%Ml 5U<>H, 
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^7)o]}^ <?31^1 <qs\& ^*V^, 4°^^ sfl^E-H ^ 

4] 

^-7] ojl^l °3<2)*i 71^^ S^i^r CPS ^ *Hr>3H7> ^ ^Efl# -fr*] 

^JL, ^1^7171- Aj-g- A}^^, ojl^] S)£^7\ 7)^ ^^>^7l 

5] 

A J-7l <?3^1 7l^ Sj^^Hr OH-I- ^S)jl, ofl^l 3^4^ #2}-§: 

6] 

A o V 7l 7)§ *Hr^ fielS. ^£2] ^o.^. id^Kr ^3 .2.3. SJ-fe- ^ 
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[^T 1 * 7] 

^1^1 5^*1, 

^-71 iE)-H 5LB\9) ^ yflE ^ £-^0.3.-^ ^r^Hr ^A4r ^ 

^<L3. <a^l ^1* f-tb 7>#?1 <a^l^ « 0 >^. 

[3^8" 8] 

^7} iE)-E 2.E^ 4-^ f^o) 2.Eiofl <£|^ * ^ 

^€ 7l§ ^ °1 ^1 <5>^ <5>^r ^3 7># 

9] 

^ tnbm^ <a^l^l ^^ls>7l ^4 tnbml- HliU^ jg^sr}^. ^ ofl;*l 

[^^8- 10] 

^1^°11 ^^H, 

<tf7l ^ <y-?H o}*fl ^sj^-g- ^a]^ cps ^j,^ BM-i: **fl 1*1 
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